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(54)Title: MULTIPLEXER/BRANCHING FILTER 




(57) Abstract 

A branching filter used for mobile communication equipment; specifically, a multiplexer/branching filter small in size and loss, 
characterized in that a first resonance circuit having first to third ports each terminating with a pure resistance at the outside and series- 
resonating at frequencies within a first frequency band in the first frequency band and a second frequency band different from the first 
frequency band is connected between the first port and ground, an induction element is series-connected between the first port and the 
second port, a second resonance circuit series-resonating at frequencies within the second frequency band is parallel-connected between the 
third port and ground, and a capacitive element is series-connected between the third port and the second port with the second port used as a 
common port. 



(57)M$J 



is 1 HfrfB^g 1 ©«afc»flr«t£fc*3& 2 comm 

<D#Jll5jg&£WieSf£ 1 Kt^7>HIBIlc**b, $ <>> (cMIBSft 1 

h hsf?> vm\zm.m\zmmv. M\zmmm3 h tautest 



AE 




DM 




AL 


TiV/<-7 


EE 


iX b-T 


AM 




ES 




AT 


b y r 


F I 




AL 


*- ^ h7 yr 


FR 


7 7>^ 


AZ 




GA 




BA 




GB 




BB 




GD 




BE 




GE 




BF 




GH 




BG 




GM 




B J 




GN 




BR 




GW 




BY 


<<7/^ — V" 


GR 




CA 




HR 




CF 




HU 




CG 


3>=f- 


1 D 




CH 




I E 




C 1 




I L 




CM 


^ ^/i— -> 


I N 




CN 


*@ 


! S 


7^^7^K 


CR 


= « y # 


I T 


>r*yr 


CU 


^^-/< 


J P 


B* 


CY 




KE 




CZ 




KG 




DE 




KP 




DK 




KR 





KZ SD 

LC -fcVhA'v'T SE 

LI Hf>->*^'f> SG 

LK 7!l-7>* SI 

LR M'J7 SK 

LS UVh SL 

LT !> hT=7 SN 

LU /l^-fc^/W^ SZ 

LV 5h^7 TD 

MC ^-7*3 TG 

MD ^K!/7 TJ 

MG -*?U7>13!V TZ 

MK -^*K=T!B»— =**9*-f T TM 

#*J@ TR 

ML ^-y TT 

MN i *>=7i' UA 

mr y*~r UG 

MW -^JV* US 

MX ^=^^3 UZ 

NE =^*-A- VN 

NL t7>^ YU 

NO ZA 

NZ =a--^7VK ZW 

PL *-7^K 

PT sK/l'h^A' 

RO /V — -^—7 

ru dv-t 



•>I7 ■ U*-* 

^7y7>K 



WO 99/48199 




PCT/JP99/01285 



m m 



5 &ffi#m 

10 1ttD-/tX7^^, 10 2tt/H;U7>fJ^ 1 10 3*5cfctf 
1 0 4 te^tl^tl^tBlHjSS, 1 0 5 &cfcl£ 1 0 6 feAtliffiT, 10 7tt 

m^^^T^-5 0 D-/u7-f i o i *5ctt>v\-r/i7.^ 

>r i o 2 «rtio38ttTM$nt^5, 

Sic-r^^J^^ffilsIgg 1 0 3&<fc<^l 0 4 ^g^TS £ <hfcj; X) , 
20 HISS 1 0 3*5<tt>* 1 0 4tt* h U ^^SS^^CD^^Ii^iiS^ffl^T^^ 

25 



WO 99/48199 



2 



PCT/JP99/01285 



*-£T*3&9m, frmittf&BT^ fr^mfktf&fc < • 

- h <h^> KPimigML, £ ^MfBlfl 1 <£>^- h <hMf2ff§2 
m 1 0tt*fga^omS0y 1 lz&llZ>£r$t • #ifcg§<Z)[Hl8SBk 312 Elte 

25 ?&<D\Ei&m. mi lmummtiLmmz&vz^mm'iF. mmm^o^m^ 



WO 99/48199 



3 



PCT/JP99/01285 



®m&mw?z>m. mi 2mizmmm5 (DMmfommiztetfzmzi&m 
&^&vrzmm®&m* mi 3 m\tmmm 1 (Dmmfcmmz&w&msi 

5 

(mmmi) 

m 1 *5£w<Dmmm 1 iz&nz&wi • frwt&om&m-c'&Zo 
miz&ux. 1 . 2&£tf3 \*^n?nmMWL$k&n£<D xiiiJitf- h (m 

10 l<D*-hh ^^IM^©AtH*^-h (Sg2 M &<fctfifc 

=f-i u^tL^ft&i§.^w.m\zmm?£ nx & 0 , ^-n^nm^j^^iEiss 

15 3 0, 3 1 £J£/&LTV>3. b T E ?U * tl HI 3 0 tefg 2 CD*- h 
3 1(^1 ©*- hlfr*>m3 ©*- h 3 ^©»a#«fc*3V*T#jrr 

20 zm 3 h 3 ^(Dmi&tti&vmfcmz&^Tiz. m®&\tm2m<D 
®mm^2 8 £ iTft^iTus. 



WO 99/48199 



4 



PCT/JP99/01285 



5 

(H»J2) 

Sf!4 ^te, ^^BJCDHSSFd 2 • #$E§§(D[H]i&iaT&<5 0 

10 *hjs0!I(dieiss«, nmMi<DW.m#iM\Ei?&3 1 tmzotf-b 2<Dm 
a^j^sisigs 3 2 ^4 0ic^-rcfc^t3fi^i*jiiHis§3 1 1 

|g2(D#-h 2 ©Pb^C&^T^C h\ZXV. mn^mm^ 3 2©^#{C 
(^M0»J3) 

£*t. *5£W(Dmmm 3\z-D^~cmm*mmi,tj:rft>mwTz>o 

25 ^5iH *^B^©|ISfi0ij3tC^ltS'&^ • #i£g§<D[HlS§0T&S. 



WO 99/48199 



5 



PCT/JP99/01285 



n^> tsISS 3 3 <Di£?iJ&S,6£t, g§ 1 M 3 h 3 MO 



10 (SH560>J4) 

*^JS^j<oiHiss«, i (Dm.m&mm?& 3 1^2 h 2 ©isi 
15 nfcmf&-r:$>z>o 

Z\<Dffi]&\z£ 0 » #l;Uifg 1 (D/Jn— h 1 & 3 <£>^ — h 3^<DMi& 

8GHzf m$LWttf2i%mmjzz<M?ti& 

U£X*%&#~h(Dmet&®%\Z}iZ>Z\£frT*ZZ>£mmiZ. %Z2<D# 
20 - h 2 3 h 3^©^g§^i5l/iT> 2 jg^tty&t^ 

(311) K.tffit9 Ellc^T. 



25 



WO 99/48199 



6 



PCT/JP99/01285 



(mi) 





4 


5 


6 


7 


8 


9 


1 3 


1 4 


M 


3.4pF 


2.4nH 


29. 7pF 


1. InH 


8. 2nH 


4. 6pF 


0. InH 


9.0pF 



5 3. 

K 2 0, 2 2&cttf 2 4tt^7>Hil2 5 ifimmitS tlKlf? > H®, 

mT 7 mmm 2 tz&^Tte^mm^e , 9, io^^nmmm^7. 

1 l ifi* $ZMM 3 {c43i>Tte^»m^6 , 9, 1 2 43cktfBf3$3ft^7 , 

^i»j4 \z^^-at^mm^6 . 9, 1 4*>«t^t* : P7, i3*h 

15 2 6(j:HIif 8 3{giJ<^§|#aiL/«g|-C^ 0, 

2 7 «§i$f 9 (E>gl3<Z)^- h 3 fHCD5l^ffib«@-efe^o §1 

tastii2 6*5ck^2 7 «fitafci^{ci5i^fi(ca^^>ffl(c5i#ai$n 

20 K\,*(D7 ^ (Dm^T Z>m^(DT ^ V 3 >M 

H§7 0£^-r £5tc:-&i£ • #ifc&©±TpiiS&fc^> K12 0*5=tt>' 

2 4 £*i§j&-f & d t(C «fc ^©y — ^ HMM&tl*. £*r. 



WO 99/48199 



7 



PCT/JP99/01285 



9, io, 12, i 4 te^ztmrnmi 1 - 1 , n, 1 3 ^mmm^vr^m 

teffitomizy^yvm 2 2^JfA-r^>-<i:(Ci;0, &y ^i/^^m 
^TcDma#*B2f£ffl7^te< ft 9, II h 1 £fg2©#- h 2 

5 ©FITS ^ 7 V I/ - y a > ^Hit 5 : i t § 4 S^tC^SftT 
5utH<kO, 2mm, #2. 5mm, 1 . 3 

\Z&\,*T 1 5 *5 J;tf 1 6 UfnfiiA*«f, 1 7 «^ > KJS^F, 
10 1 8 tetBT^T-efc^,, CI :t? 1 8 «g§ 3 ©5}?- h 3 Cf^t-SST- 
llTSD, ±i£ b feck 3 K§l^fci}2*lfe£ C5T«^t^oT^ 
5t:5T*5^ 8^|em#K8jfSS3ii^8 t^mm^ 9 (D^ 

15 m@£7£/&-r& di^Rj 3. 

«SK:fl|HS-fe7 5 y ^TOtlTtt, S i 0 2 ^4 0-501 
»%, BaO^30~40li%, A 1 2 O 3 ^ 3 ~ 8 ii% , La 2 0 3 
^8-1 2 ^B 2 0,^ 3 ~6li%T'W^n5)!/77i 

M* 5 5 - 6 5ii%i7*;Kf7-f h (Mg 2 Si0 4 ) 45 

20 ~3 5ii%©^jt-e^snTi^$ni)^7Xt7$7^W ! b 

L < \% , S i O 2 >&* 4 0 ~ 5 0 mm % , BaO^3 0~4 0ffi*%, 
Al 2 0 3 #3~8ii% > La 2 0 3 ^8~12fi»%, ^OB 2 0 3 ^ 
3-61i%Tidc$n5^77llfi!6ft»*5 0-6 5 fi»% <?: y * ^ 
Xf7-f h (Mg 2 Si0 4 ) 5 0 ~ 3 5 Mm% <DM&m\zmtfLft £ V 
25 TMitm&C u OizmWLXO . 2 ~ 5 11 % gsttl L TJi/&£ tl£ 7J 7 



WO 99/48199 



8 



PCT/JP99/01285 



e, i o nnmm. ®mm^T*2frt> i o P Fgg) $^j^j:<, 

fg i o as, *^bjo^js^j 5 k • ^-^^©lugss-e^^. 
zs®mm^6 tmrnm^? <Dmi0tMm&mizvtzb<D~c&K>. %f\z*ji 

0(a), (b) tc^sns^ -s \z, &®mm?<Dm$ittz\zm*k®m 

20 Ji^fi) 3 4 (a) ~ (d) ^#«Eb> £ft&#*LTi8:§l"r<&&®a* 
0 (a) <D£o\zUK), CltlktfSl 2M (b) (DJ; 5 Cilt & d <h#* 

25 m (a) ©<£e>K:&D> dtUifgl 3gJ (b) 5 Z\ £ ^ 



WO 99/48199 



9 



PCT/JP99/01285 



tCi-DT^S7i3l6^J*igtElSS3 6,3 7 ^^CliM^ntLt^ d 
£t£&£ 0 d£>M?U&iglElS§ 3 6 > 3 7 3 5 *^iJ$Sm 

10 $>z> 0 



WO 99/48199 PCT/JP99/01285 

10 



I * © I I 

(Dmfc&mmt.. mum, i ©TOMii&5i2 (Dmwuki&mz 
n-r^sg i o^niHigs^HufB^ i ht^7> KiwicSMau $ 

h&&m£T&m$z<Dmmm,im\z$zm<D&Wi • 
m£?z>m&(Dmmmim\zmm.(D£i$i • 

-h^J:^/tfcttl2 0*-hilC3'f;^gjib, ^9>Fffi 

©team i mizmm<D£i$L • #&g§ 0 
25 6. m 2(D&m®&fr^m3<D#— bm\zjB:\,*&w\zmm\zm'&mMm 



WO 99/48199 



PCT/JP99/01285 



mt?z>m&<oi&wm 1 m\zmmco&®. • 
as i m\zun.<D^$L ♦ 

il££^l*<hT&ft*<Di&Blg7«{;:|e«<D^i£ • 

10. S i 0 2 ^4 o~5 011%, BaO^30~4 0«*%, A 1 2 0 3 
^3~8II%, La 2 0 3 #8-12li%, *^B 2 0 3 ^3~ 

15 6li%TM$tl5^7^iM*5 5- 6 5fi»%<h:7*;P 

XT7^fh (Mg 2 Si0 4 ) 4 5~3 5li%CD^^tt1:I^$ 

nx^ejo £ n s # 7 x m 7 s y * *m £ its -t ? ^ y # urn t v x 

11. S i O z ^4 o~5 011%, BaO^30~40li%, A1 2 0 3 
20 #*3~8fi»%, L a 2 0 3 #8~ 1 2 MM% , ^OB 2 0 3 ^3~ 

6mm%xm&2nzii7 7>mj8.®mm5 o~6 5ii%t7*;i/ 
xf7-f h (Mg 2 sio 4 ) 5 o ~ 3 5 mm%(ou^m\zm^ 

n^> # ^ x -t 9 a y * *m &mm± ^ * * *m t u -era v> & c t 

25 £^£T&»#<£®BS£7^K:fem<D^i£ • 



WO 99/48199 



12 



PCT/JP99/01285 



[1 9 9 9^8^ 3 0 (0 3. 08. 99) mfti&&mSbl£. : ttiM^ 
SV8-1 lttttjESit*: ;i©i*©|SllifM^U (21)] 

1 . (*SjE&) «Kfc^T;&seiTiM£*i3S& 1 frt>m 3 h 

T'm&l&U-tZfS l ©*ig[ll&£ at IBIS l ©tf- h i^7 > KIBd&ffi 
U $ ^{ritjiam l h twiazm 2(D#- h Fsltrit^nrBt^^ 

-rsm2©*M®gs^Buie^3©^- hi^7> kfb^c&^u s £k 

tzltm 2 ©^ISHJiSfrfc^-t. I iot°- hfeicf/^fcii^ 2 ©#- 

2. ^1 ©€&&&&£-£ 2 J: Ott^Ja»a^«<»: LfcC 
££#®£-r£lit;fc©iggBSS 1 3f{Cge«fe©^& • #&s§„ 

3. ^2 ©*iSiaIj^fc^y!|{w^oiu^m3 ©tf- hMKfei^tiLWuzmm 

20 $ ft/cm 3 <D&mmsi%M.ffiis^ m^.m3<D^mmm^mi<Dmmm^ 
invito 2 {Bom^wcmn^m-r z j vi-w&t u/cc t&<$mt-rz> 
m&<DW.mm i £KfBi&©£» • #&tio 

4. (8IJ&) 

5. ^ 1 ©ftlglll&ir&^T. ^*iilsl]^^rr y^yift 3-r;U^S^iJ 



WO 99/48199 



13 



PCT/JP99/01285 



6. w.2 (D&m®mfrt>%3<D7$- bmKm^tt.mzumiz&&mmm 

7. (BIJI&) 

1 0. (fitlE^) S i 0 2 2r*4 0~'5 0 11%, B a0^ 3 0 -4 01 
&%, A 1 2 O 3 # 3 — 8 L a 2 O 3 7^ 8 - 1 2 #>oB 

15 2 0 3 *<3~6SM%T*«Jl££n37J7XM#l*&3c5 5 ~ 6 5 11% 
i7^1/Xf7^h (Mg 2 Si0 4 ) 4 5 - 3 5fiM%©/£#JtTiE 

1 1 . (MjE^) S i O 2 *<4 0 ~ 5 0 Sfi%. BaO#<30~40£ 
20 M%. A 1 2 O 3 # 3 - 8 fiS%> L a 2 0 3 j&< 8 - 1 2 fiM%. ^oB 

2 0 3 ^*3~6Si%T^Ji5c^n^77 7Xm^^«&^5 0 - 6 5fiM% 
t7^^Xf7^fh (Mg 2 Si0 4 ) 5 0 - 3 5 fiS%CDM^^trSU 
fiJc^i iTifbi^- C u O K&g ITO. 2-5 fi«%Mn ITM^ 

25 l££ir£»*©fgfflSSSi:gCE$£©-£& • #&2io 



WO 99/48199 




PCT/JP99/01285 



2 / 11 




WO 99/48199 




PCT/JP99/01285 



3 / 11 




WO 99/48199 



5 / 11 



PCT/JP99/01285 




WO 99/48199 




PCT/JP99/01285 



6 / 11 



(a) (b) 

Ml M2 M1 MZ 

M1- -306.1 IE -03 Md>-3A280E*00 Mt=-36.mE+00 MZ=-ffl9d£-03 

lMtSMl+Of iM.wm+09 lf*mSSE+0£ lht.7083E+09 



30.0 



30.0r 




mo MHz M rtfflz mo MHz M 

( C) Mf M2 cd) M1 ME 

Mf*-3t367E+00 MZ-ZQ.1M+00 MMZ863E+00 Md*-f7J06£+00 

lt-LSOOOE+09 11-Z7083E+09 U'3MtfE+09 V '£#161+09 

30.0 r 




JOO.0 MHz Jr<% £5 GHz £00.0 MHz Jreo SSGHz 



WO 99/48199 




PCT/JP99/01285 



7 / 11 




na.ii 



Ma) rtr fhr 



° — H^-r 5 



WO 99/48199 




PCT/JP99/01285 



8 / 11 




WO 99/48199 



10 / 11 



PCT/JP99/01285 




WO 99/48199 PCT/JP99/01285 

11 / 11 

3 ^51Am^^-h (|g3(D/S-h) 

4, 6, 9, io, 12, 14 ®mm^ 

5,7,8,11,1 3 

15,1 6 A^fflHP 

1 7 #5>\*M Z ¥' 

1 8 ttj#$§}^ 

1 9 mnftzs- h 

2 0, 2 2, 2 4 P^y^m 

2 1,23 • - -Sx— hp 

2 5 £f 7 > KM 

2 6, 2 7 

30, 31, 32 w.&mm.m& 

3 3 #ig[H!8& 

34, 35 ^^^s mm^m) 

3 6, 3 7 M^J^igHIgS 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/01285 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 H03H7/46, H03H7/075, H03H7/01, C03C10/04 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 H03H7/46, H03H7/075, H03H7/01, C03C10/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI/L 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP, 61-214625, A (Tokyo Electric Co., Ltd.), 
24 September, 1986 (24. 09. 86) , 
Figs. 1, 2 (Family: none) 


1-11 


Y 


JP, 3-123201, A (Mitsubishi Electric Corp.), 
27 May, 1991 (27. 05. 91), 
Figs. 3, 4 (Family: none) 


1-11 


Y 


Microfilm of Japanese Utility Model Application 
No. 62-117760 (Laid-open No. 64-23123) 
(NEC Corp.), 7 February, 1989 (07. 02. 89), 
Fig. 5 ; pages 2 to 4 (Family: none) 


3 


Y 


JP, 7-122905, A (Murata Mfg. Co., Ltd.), 
12 May, 1995 (12. 05. 95), 
Fig. 2 (Family: none) 


8 


Y 


JP, 9-153842, A (Murata Mfg. Co., Ltd.), 
10 June, 1997 (10. 06. 97), 
Fig. 2 (Family: none) 


9 



| x I Further documents are listed in the continuation of Box C. | [ See patent family annex. 



* Special categories of cited documents: "T" later document published after the international filing date or priority 

"A" document defining the general state of the art which is not date and not in conflict with the application but cited to understand 

considered to be of particular relevance the principle or theory underlying the invention 

earlier document but published on or after the international filing date "X" document of particular relevance; the claimed invention cannot be 

"L" document which may throw doubts on priority ctaimfs) or which is considered novel or cannot be considered to involve an inventive step 

cited to establish the publication date of another citation or other when the document is taken alone 

special reason (as specified) °Y" document of particular relevance; the claimed invention cannot be 

"O" document referring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the document is 

means combined with one or more other such documents, such combination 

"P" document published prior to the international filing date but later than being obvious to a person skilled in the art 

the priority date claimed document member of the same patent family 



Date of the actual completion of the international search 
8 June, 1999 (08. 06. 99) 


Date of mailing of the international search report 
22 June, 1999 (22. 06. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/01285 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A JP, 61-219741, A (Toshiba Corp. ) , 10-11 
30 September, 1986 (30. 09. 86), 
Full text (Family: none) 

Y JP, 4-207806, A (Murata Mfg. Co., Ltd.), 7 

29 July, 1992 (20. 07. 92), 

A Fig. 2 (Family: none) 8 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



mt&t&m&flr PCT/JP9 9/0 1 28 5 



A. %W<Dm-tZftW<?>ftm (BRgttl¥#S ( I PC) ) 

Int. CI* H03H7/46, H03H7/0 7 5, H03H7/01, C03C10/04 



B_. 

m^n^r^mmn (mm<&&ftm (ipo ) 

Int. CI* H03H7/46, H03H7/0 7 5, H03H7/01, C03C10/04 



B #H3lfflgr^kta 1 9 26-1 996¥ 



B*B3SfflSr3SB«2i« 
B*SS&JlffliT^^«i 



1971-199 9*£ 
1 996-1 99 9¥ 
1994-1999$ 



WP I /L 



c. 



JP, 61-214625, A (J|CJKttSC«5fc#*fc) ,24.9 
1986 (24. 9. 86), mi, 20 (77^-^1) 

JP, 3-123201, A (=«««t*^tt) , 2 7. 5^ . 
1991 (27. 5. 91) , ^3, 4 HI 



1-11 



1-11 



»ttHH^W6 4-23123*) (D7^^07^/^ (B^lMtt 
5fc£1±) , 7. 2 J3 . 1989 (7. 2. 89) , 5 0X1*51 2 
-41 (77U-4U 



0 C«©«*«!lt>X«A*WS|l*n-Clr^. 



* ^ i ffl ^tis^^ # "T* ^ y — 



r&j m—^^hyr s U — ^tj» 



0 8. 0 6. 9 9 



hbsehseib^shsib 2 2 06 99 



B*H4#f*rr ( 1 S A/ J P) 

fff<I#*§- 10 0-8915 
XMCTftH K«*B=T S 4 « 3 » 



/htt JEW 



5W 



4 2 4 1 



03-3581-1 101 3 5 7 5 



i^PCT/ISA/2 10 (S2-<-^) (1 9 9 8^7^) 



PCT/J P 9 9/0 1 2 8 5 



C (figg) ■ 



J P, 7-122905, 
M. 1995.(1 2. 5. 

JP, 9-15384 2, 
M. 1997 (10. 6. 



A (85fc£tfc#* fflKffEf) ,12.5 
9 5) , ^2H (77^y^feU 

A <«c*£tfeH-H»ltt£f) , 10. 6 
9 7) , |f|2ia 



8 



JP, 61-219741 
9 8 6 (3 0. 9. 8 6) 



A (**5t#ttm£) , 3 0. 



9fl. 1 



Y 
A 



JP, 4-207806, A 
Jl. 1 9 9 2 (20. 7. 9 2) 



2 9 

I2@ (7 7?"!)-4U 



10-11 

7 
8 



SJCPCT/ I SA/2 1 0 (182^— (1 9 9 8^7^) 



